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biomineralization of the reduced form (e.g., direct or indirect production of insoluble hydoxides ) e = Growth g:_upanmen:s _shcr.-.' that O. metalinedicens st GSiS__and 5. onerdensis 8. MR
by OMRB). The feasibility of these approaches is affected by the speciation of actinides under . " - can utiize  Pu(V) as an electron acceptor to suppart their growth | =
environmental conditions. For example, actinides can form complexes with co-contaminants - - . 3 it I
{e.q. EOTA) or natural chelators like siderophores and biopolymears. Resulling complexes can e e £ ’ & Stt:lmn spacin :;d:_ul:am t:"f (r:smnval ‘:‘Tt:“r?:' ha"'d PuD_."fmm 5?'”“"1'3'2 F;\T"m'"a'?' i X |
interact with bacteria in saveral ways to yield biostabiiized products or more mabile species that YAy W T characterization of the products suggests that they are cell associated Pu(lV) —_— e T !
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biotransformation of U and Fu. Previously, we reported how these siderophores bind, desorb
and solubilize radionuclides. Here we present new results on EDTA complexation, siderophore-
mediated Pu accumulation by aercbic bacteria, and initial studies of Pu reduction by DMEE.

Pu-EDTA and Siderophore Speciation

Effect of EDTA on Pu speciation.

Flutanlum ions are strongly complexed by the hexadentate amino carboxylate ligand EDTA. because of their “hard” character

* In acidic solution (pH < 4), Pu™-EDTA is the predominant species

= At higher pH, species Pu'"EDTA{CH) and Pu"EDTA(OH),. form

* [nexcess EDTA, PUY{EDTA), forms. and in the presence of ancillary ligands, mixed-ligand complexes such as
Pu"EDTA(citrate) and Pu™EDTA{carbonate) form

* Py enmvirenmental behavior and past complexation and solubilization studies studies invelving Pu-EDTA can be resvaluated basad on
these new species and their corresponding constants,

The redox potentials of Pu species cover a wide rangs

= Fellil) redox couples range from +0.77 to 0.6V

= Pyl redox couples ranga from +1.0to <05V

The redox for comparable Fe(lll} and PullV) species is ganerally more positive than i
comparable Fe(lll} spacies. Pu{lV) can accommodate more donor groups and form ;
additional species, which have more negative reduction potentials. Thus, certain Pu(lv)
species may be beyond the reducing range of DMRE, and perhaps even some of their
reduction products (& g. Feill)), We have begun to investigate the reduction of Fu(lV) by
OWVMRB

Spactral characterization of Pu{\i} reduction by G.
metaliireducens G515, and 5. oneidensis MR cell
suspension

W examinad the capacity of pyoverdin, desferriocxamine B, and several synthetic chalators (MTA, tiron and EDTA) to madiate
Fe(lll) and Pu(lV) ransport in P. pufida.
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» PUVEDTA at pH = 2.3, E,,=+342 mV (v& NHE) Wa found that ¥ 4 '
* The reduction wave is shifted negatve by excess EDTA F T s P puidais able to acquire Fe and Pu from all the chelate forms tested |
. . g = The dependence of iron accumulation by the cells on the ligand affinity for iron suggests that the chelators g
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| - T - Pu are taken up efficiently and simultansously by the cells.
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» Pyoverdin contains catecholate, hydroxamate and a carboxylate binding groups and is

highly fluorescent B e ™ =
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